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>-;:.- or -ir:; ;:f fice-based cojTiSttujYicatians systeins usually operc-ir.~ 

- - ■ r ;' ; ;v-iine r.ii:l'Sp-inone unit:? .linked via xnr.-srr.al 

< - i a \ ^ I V, " \ev.< 

^; y.rr. .-.^.-^ • p.:;:-v .i.a^;: a r. .;, v- : y n.-.gh voicf2 quality, 

j:3 Howev^sr, user Hiobxiiwy is severely >.;ct:pai red - 

The acvent cf digiual xKobile tecnnoloqie^; such as (55M, howevex/ 
■■^eans what raoDile systems can now provide equivalent, if not 

30 a^,-K- .;;::,.yw j:; a^'^ ^ - - s,. - - -.svene'^t foj: tHs x:ser Vv:^*-h:.n tA« 
or-;ro -h^ ' -5 ~ s " 

WIO (Wireless Intranet Office) la s proprietary corrtmjnicatloris 
system devsioped by t^^e applicants which introduces the concept 
25 of utillsmq jsicbile telephone xsnita, such conventional GSM 
fnofoils stations, In en otflcs env^ronneint , The systera iseKes use 
of - ^ o j.i^a ^'"te:^ e_e?,n^o > O"- * ~ 

>. . , - ^ o o> V - ^ V/- : 

jO Infcrniation to ij« transmitted over existino IP-based Locai or 

.^^---5 Hetwovko s^.~ tn^s In^crnel . T-nv ; ch"v K-.m^ -.h.-x. ; ro- ,n 

fe.s corsvergence and integration of three different media types 
.dve:r the sarrse networls. 




H,323 Is an ITU standard for rtsultimedia cosirrtuni cat ions (voice, 
vi-ieo ar5.d dsta) and allows multimedia straaKtina ovex- conventional 

35 p.sche'i.-swlr.ched networks. The protocol provideA^ for c>3ll 
Os- ^ o^r rra>\-^ae3^enr a\d rancsw. ;3th T^an-^q ^ - r.;oth 
pOir-;v-r, :-^-r.oint (2 «,rxd~ussr^:; ar.d multipoint {3 or raor-.: =:oa- users) 
conferences. H,323 also supports standard vid«o and audio codecs 
(cc-rriprsssion/dacoKspx-ession ra«thods such a« MP£0} an.d supports 

36 dat;« sharing via the T,120 standard- 



FuK-cherrtiox-e, is s-r-ri^oc-k, olatforra and application 



- „ro-. J ~ 5 =5 

ftx^ concrcd protocol is r«:3p&nsible for control niessages 

go^i'ernirig the op^r-stion of r/ne B-323 termmai inciiidiag 
■.:;5pabili t:y SKchanigas, conijrsar^dss and indications, Q.931 is ^sed 
s-iu up a connection between f.wo terrainals. RAS governs 
15 regia.crai:.,^.cr., acissission and bandwitith .Sursctions becwe&n eadpo.inr.s 
■and gate keepers (defined later} 

" t, cc;nriut v.a'ci^oi -bycste^x^ i.„ix,ard dfex;xrei. fo^i 
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■»KC*rnal call facility, gateways, ar^t: nor. reqcirsd, 

Gstekeepers are the control centre oi the voice~o-</e£-IP n^'tviork, 
IK IS under che control of a gat$Ke^jp^;r th-at mosc transactions 

5 i con^ra'orilcation between two csnninais) are "StabXishad* S-rirriary 
lur5CtiO:-u> of th« gatek&eper are address transiacion, basKiwidth 
insnag-i>.T:enc and caii control to llKsit the nurnfcer of six-valtaneoua 
connectiorss the total banowidth used by thos-j 

connections. An H,323 "^sone" is defined as tne collection ox all 

iO c<=rn->inal3,, gateways and iT.uicipoint-controi units {HCO ~ defined 
b<siov>f5 wbich are juana:<3:ed by a single; gatek^ep^r > 
Mulcipc-int Control Units (JICU's support corKnuni cat ions ,oscween 
ths^a or Jssre tsrminaXs. Ths ^GU ccrsiprises a irxultipeinc 
coxitroilor (MC) which perfomis K,245 negotiations between, ala. 

i;j ter^vinais to d&cesmin* co.'nstson audio and video processing 
capabilities, and a nsultipoint processor (M?) which routes audio, 
vid^o and: oata streams te^tween terminals- 

The conventional Voice-over-IP systesi described herein abo^^s: 
20 norKjaily arilise standard fixed-line telephone syst^sms wnioh are 
subject CO the disadvantages outlined above, namely the lack of 
laobility and the lack of ; use^r coirsssands . 

The WIO concept cakes Voice-over-XF further in that it provides 
25 for the ose of conventionai r?xobiie telephone units, such as GSM 
n\-^h.^.. e ^.?-~ar. ion'j, witnin che Voice-over- II? syste^n. To provide fo-: 

!: V. i „v t^ ^ a < t *- orrr. i ^ 

network, WIO con;ibines known Voice~over-2P, as desci:ioed above, 
v/i^h conventional GSr^-based mobile systems. 

30 

rr.Li?, :.nr.r3-ori"ioe calls are routed through r,he 
■s-^- ^^\- ro~o; * .oo culls aio -o.!rc>d o.-^rvenri .-in-s: ly 




s 

T 1 i """^ a„-.Ox-C' -Oi ^ ""s !: -c ^i^-- »^ ^-i'^- 



" X <; 'C ^ r-! Ci'^t^o C^F t Tlv •^.-goo ior x dnoov©^ o.^ 



„r, 5 3w.'»*~v>:. tnsnner, is ryiobile station operdV;;.5\9 iri tn~ WIO sysTr-efSi 
3 1-^ ■5r>.^ . ,\v,n;;-:3re ;$Xgnai stsrengtxuj of th^ -signals recs^aved 
?v. v<!=>r.» ^ i->>i^>s ist&cions., in different cells, in thss nsscwork, 

if) \Q\'Q Ae~^ v-^ - tsifi tr« ■'■^ , * v. 3s-o b« ^ > -> ^ 

opeiv.^«0! or w^O ^"^r ""le**: --^fr--^ -f h-rs,ac^«.s sre- 
a) i. <^ > c v-:*^ „ "^r*>:..,^ ^ro-^ a. > cell r -5r>ot*>.^r. 

?3:f T"^^ n::n3^^'' i v^i a Uv» xi.. ^z.' a -<* „ ;'::rx' t -^^ ^-^ s;^-^ 
"■^ o„l ' '4^'' external 

csii vxtrtin tae vJIG systSiK. 
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.^et up 3.;; made entirely wiuhin the J? 10 syst&B-i by th-j systei^. 
conipon=:ntSv No inf onriar-ion regarding the ca.il or uhe iuobile 
sra-ions irxvoiv^a in she csll trar,s-?i cted outside oi; the WIG 
systesn.. 

5 

It apparent, ttiBmtaz&t thai: any external n&twork, for exampls: 
d 'jSw n;;:!:KO,rk, and Iri parti „"ular tiae ;r.ain network cone roller 
.s.UM' .r.^^v. u<?tftOr> sach trie ^;cD:^.i* SwtchirK-s CvTt^-? '''SC , 
are entires ly unaware of -he existence of the call, No 
w inr.&!:mation regarding the identity of the calling n-sobiie 
st-3tlon3, the call chani:^«:is or th^^: locat.:.on of the calling n^.obil-s 
stations is received iay Che main nar-work controllar. 



x^iB a oonsaquenoe, therefore, if one ou the caliin-g r.oblle 
i$ stations Kioves our. of a cell of the 'MO systsjti and into a cell of 
an eKternal network, the mairi r.etwork controller or the external 
neuvs'ork will be unable to perforns a handover until such tinie as 
it h3s- established all of the inforaaticn required to perforrti ::h'? 
handover, such as those listed abov-e. The establishing of this 
50 infor-natioii takes a relatively long ti*T:e during which the mobile 
st-stion and the bers^inal with which ll is in c:o.tnm\irsicatiori are 
o ^ V t?-" -n"^ tx'^q ana re^e-,N-,x < ^ets, Ii th--: 

t:.i;r^T: c :•• exe-L^te the handosvar xs too long, o;av.a packets will be 
lost and voice coEnrfiunication will be significantly issp'^ired. 



ux^iwanted iapairKerr: of the r=ri\, ^ r.'~";--.o ; .? n:?~do-; r • 




handover requesr. actually being rsade. 



8 



Bummx OF xNysif^riosi 

Acco3:<:iir.,o t ona .sspsct of che present; Invention there ..s 
provided a sn-su-hod of. handing oi£ a vaobile station frora an 

5 intetrrsai ceiluXiir corr.J^sunications netv^ork to an exterxiai c&liuiar 
cvranu,nLic.3tions network, having -a network controller^ the srie-ho--:3 
c-,;ir:pris:irig: aliocatinq at least one cell of the iriternel ceilaler 
n«=:twor.x es * border cfell; detecting che jsoves'sent of sai-"5 n\"bil~ 
3t«r,ion into said border ceil,; generating an advance hand-off 

IS request in accordance with a prediction aigcrithsn which uses 
»et of predetermined parameters sasociated with said inoioiie 
station and determines when a hand-off is likely to be required,- 
and responsive to said adv.3nce nand-ofx request setciA';; up a 
coHiis-unication channel m the external csliaiar corsurtunicationo. 

S5 n<»r.v.fork for use by said mobiis station when an actual hand-ofr 
request is made, whsrein said external network: i^ a mobile 
corcununicetions network and said Internal network is a packet 
swltohed -network... 

25) According to a further aspect of the present invention there is 
provided s ttethod of hendxng o.ff a niobile station fr'-rra an 
m-.^rn-.. -.--iljl.st conr>j\iunications network to an externaJ. cel.-j.lar 
ro-:rc\ir..ic.r,': :."'r,v networ.K having a network controller . 'r.e r.-?"hco 
ootrpr ^.^in;; ; allocating at least one ceil of the ir."ors\r;- 

3.5 re'. r v< r -: --i? a border ceil; det«c^ in~ the Tacvsr^en'-- :f ,-5A;.n 



\ ^^aid border eel".: ^-r>~-r,; : - ;\ ; a:iV3n--e •-,an;i-- 




.i --i packet f'r>rr-!at via s packe' c-onratcnication path fro:ri tn-u 



wo mmisu 
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Internal ,;vi:r,wc>rk r.o sai-'i n«f.v.fc.-r.k: controlle?: of said wKternsl 



Acoc-i'ding to a tQtthei: aspect of r.he pres!V:r.t i^.x-ention chere i<; 
3 provid«<i a neawork controller for use in an internal c--3lluiar 

; aad: -emprises a plurality of cells and i: 

cells 0:t m 'smexTi^l mobile e«liular 



10 internal netvvork controller cortsprislng ; rseans for c«t<2Cting the 
sr>o^-srrisiit of said awbiXe station into sai-;^ border cell; rt\eans for 
selectively issuing a hand~oif advance request advising said 
network controller of said external netvfork that a hand-off is 
lik.«l.y to be required in accordance with a predster<ninsd 

15 algoritbra which uses a set of predeterssined parasvteters associat.e--.i 
with said Kiobile station; and means for sstf.in.g xjp -3 

use by said itiobile station v^'hen an actual hand-off request is 



According to a further aspect of the present inv-ention ther-a is 
c>:-.rvided a network controller for use in an interria.", ceil-.il:5r 
o.:"^3;!>.r.:o. -r o-.«; rr-rwvx saia intarnal n&rw.->rk :s « r.-.c\^>'- ^w:■~,^r. o 
network and comprises ^ a pluraiity of ceils and including at 

25 least one border cell, said at least one border cell being 
adjacent ceils of an ezcernal ;robils c-sil;.;la>; co;T3T>unications 
network having an external network cenrroiler, the internal 
network controller comprising; s-eans for detecting the mcversent 
of said mobile station into said border ceil; Kseans for 

30 seiecciveiy iss;.;.ing a hand-off ai:lv:;!nce request advising said 
nsstwork coi;.troller of said external network that a hand-off is 

with said ;TsOfoiie station; :snd means for setting up a 
35 . . . - . s 0 > < — ^ „ V ♦ for 



10 




A bftster un.>-:ierst:iinding o^. tha psasent i.'vvencion, and uo show 
how the saax* rrjay be carried Into effect, Che prssenc inventlor. 
5 wlil r,Qw be described in more detsil with reference !:c th~ 
■■aceompaayiaij drawings in: which:; 

F ^^v. a O'„o;k dia-grars showirig sortie of ~he co>n\pors.~n.ts 

"<^« ^ ~> >• iPri'^'^e * ion of a WIO system; 
0 i^:5 re Xi> . o^ork -liagram illustrating the communicate or) 

o s » 1 ri "-c; call betweer. an interrsal mobile station 
t nil moDxxe s«:at;ion>': 

r^-j „ V vS a ^.ock diagr<sjt. i.l l-:st:r&;: : n-3 tiit- coirsnanxcaticn 
^ •'^ ^ M t, v^^-e ill - call be'we-^n two int^jmai nobii*^ ^tfition^- 
^ -^i.*-! ti •« » ^-ar tae same :g;at e keeper ; 

^ -o a *_v-ck d^iiorait: illustrating t^.e contsr^unicat or. 
»■ tn«o « ^S"C d -''c cjill betwesri "vo xr.ternsil xofolI« &tavv-ir.-^ 
cti^vx*^ i-^a-^r ei.tTerent gatekeepers; 

-jioa tr* celi-j-jar narur^r tn~ Vh(0 aydt-sm; 
■>0 r*,q(.r*s E \ diagram illu&trattncj th>;- coKirRunic«t:.on 

*-hfe<-^-> cets ei "ono'^nrnts* of cne WX.^ -systeE:^ a^xJ ti:)«> GSM xistwcr^ 
o t-i, > o rrooil:® ? 

>-i-<«i5> bio dia>.jrar! illuatra n; t .vo costsxuracatioa 

o s V '-'„tKew-' v,:?" 0''e;T;ts of the SIC> rys"ej5\ snd tn-^ G&¥ n-=^-<,vor\ 
-> -^^tjixi^ hanaov:sr? and 

" ^ ^ X t„ v.'< diat^j^vsm i-,lu.5 " r-Jt tie --^-t' r ■ . 

o» 0- rts .>t the KIO syste:r ar.Oi r.he -^^ tv ^ s 



BRIEF DE3CaiI*TXOJI OF FHBOtJSHmTS OF THE P^mSpSS immSlOH 
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Or^e iT>cre .mobile 3ta!:ion3 {MS; 1 coTtar.urticsir,'^, i.e, r,ransf;:!:.t 
s).gr,a.Is vC „>na/Qr re-::eive sicnal.- frcn;, ;:--K=:e "-.r -.r-.- -r--- - 
s"3"i^^ri (BT'Si 2, Tn-s bass? transcsi.v«r sr..^f.'.-^r, ii--?- ; i!\ : 
sysr-sT. is similar bas^ transceiver s-a-r: lor^s viseo 

? s-T'-.n^-enticriS 5, g5H jaobli*: communications sysc*?ft>s in vhan i- 

cosiriecred to, and operates in convarsction wit.n, a ccn:;j:olie.t: . In 
;i c:^n.-/«^rir.ionai GSM systerfs ,the ccncroiler 1^ csnnsrc a b-53e 
Kcauic-n contro'iie:: -BSC; ; m V?XO, ho^vever, tn?j co,n.C£olier i-x^ 
rspres-jnce^i toy an GSt-^ Radio Access Gac;ev,';sy 3, u.he f^jnci;ion cf 

\Q vvhlsh will b« described lajier. 



The base transceiver station 
tr^-ir^snu&ted by the a^obile unit : 
Radio /iccssis Gateway 3. The GSM 
55 connected to the IP-basec LAN 10 



; therefore receives signals 
ana forwarcs thers co the GSK 
Radio Access Gateway 3 i.-? a.lsc 



3* WIG Gatekeeper fWGK) 4 is connected to the IP-based L.^y^ 10, 

^'HO allow?; tor the use of sBobile r,elephon>5; in the office 

?u env\iror:menc to xake octh intra- and extra-cfflce calls- The 

fiir.ccions ct each of che components of Figure 1 will now be 
ae sc E ibe d in sno r e os x s 11 * 



<: ^-^ " -^r ^viv-*.-^ r-„s> -j^xZ jev a'iJ .M^^a'ol 

H<«v«-ver, "„l r v-^M '^"v'^v Access Gatevfay i txii-o provx^.e- cor c-^'rijion 
-io-^ err v'-^.c^ 5a""=5 to pa::k«>'t~K;asca ct^t-^ su„l,dxOi.i ior 

"IJ^, T'Ik Gv ^etS't^-s^* ' wKe naz-n Cv\-it so,' v- ^> i^vt^ir. 
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'jiffersnt call types such 3i 
cci\f~rer.ce calls vv-;5:.ch can oo e-, 

S An GSN g«:ie«ay 8 nandiss -^c^.^ 5. 

environra-snt; and the GSM n«twc^„k- 
Switching Centr^? iMSC- of "ho GS" 
'/lewpoint, ths: i*:XC appears bo 
concrolier > 

10 

The te;.«phonft c-siis matiaged by the WIO system can be divicted irtuo 
.late£i^.3.l calls arid external call^t- IntsmaX calls are thoa« 
calls wnejr^a bath parties to the call ar^s .locate--^ within the si^IC 
systevsv a5id esitsrrtal calis involx^e any telecoTssiunlcstion cersiinal 
15 v,'ha,ch i-s not located withiri the WIO system. 

The functions c£ the SfXO systesi conipononts described sfoca"* will 
now be de-scribed,, with refer-Siice to F.lgare lb, in the contexc of 
A telephone call fro-ft a mobil«j station located 5^.1 thin ths- vvIO 
20 systerTL {mobile to a juobil^s station located ir? art escternai 
network such as a GSM networic (mobile B) 



o.* crri^-cte the ^ ^ 
^.ct < i. Ftt fe ^•^^ 

O'sei" o'lvi^ b=*'«e 
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vv.r <-fe>>„», - » t'^- icf to ife 

10 a-' ^ wre cor-- o i ns ^' 



33 ;:aYLO;:-.D pacKet and a corLtrol p>;;ck;it CTHL. Froja uhe GSM Fad.Lo 



w&mmm wmmmmmm 
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Access Gar,^;w-sy 3, cn^i conty:Ql signal CTRl i;> sant uo the 
G&n-keepi^r A which ci^:r,«rn<.ine:;> if th« rtiobile station B ix> wir.hin 
tn-r K:0 svstex and, so, m whio:::! Hs,\:3 Zona 1- is l;5c«-:,ed, 

S If tJ-sft rr.cbilo station B is operacl^^a in the sasr.e H.323 Zorxe as 
Che jnobiie staticn A, i,mder che sanies Gatek^&p'sr .< r.he 

Ga:eke--3p-sr ^ wili r^csi^^e a paging .s:?5:sponse signal frosTx the 
destination GSiyi Radio Access Gat«way, i.e. the GSM Radio Access 
Gateway under wnich t.h& sfiobiie station S is operating via the .U^,N 
10 10, and thsn routes fche payload along th-':j LA^ 10 to r.,hac. 
dest ination GSM Radio: Access Gateway 3 . 

The ds$tinacion GSH Radio Access Gateway 3 converts the payload 
signal io.to a cini.*=sloc format. It is then senr. , via its t-as-i; 
15 tr£uisceiv«;r stata.on which perfojTina up~conversion uo RF, to the 
mot>iie statiOxn B:> 

If r,he raob.-l^^ station is in a different H,32j zone to the Tiobile. 
star... on tijS; gatekeeper 4 routes the payload signal to th-;: 
20 de.?tination gatexeeper 4 via t'ne LAt'J 10. The d-?s. tins tic n 
gatake&ps^:: 4 is "he o.n;-s under whsch th« .second ;-:\-^hiie Sva::i:)n 3 



station E, via r.he base statio 
igure Ic. 



wQmmm4 mmsmmm 
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-^o r.\;^ ~. ; r^-- identj.ty and the details c5 uh^j call ir v,hic:h 

5 

A':cor<iinj to tti'S etr^bod Indent a«5cribed rs^^r^in, t he s: store, r.he 
r?oveja«rxt, of a iTJobXle sr.&tlori inuO one o£ tn& borslei- cells E, C o£ 
uhe 'a'IO syst:s^- is used to predict: if ana whe:"^ that ;nobile stiir.iof'i 
will move oaz ct fche WIQ systejn and into th& excsrnal network.. 
til thij:;?: repairing ;an external na«dss.v.®x 

If tns iTiobile rsoves irsto one of the border cells of the WZC 
syster^^, tn;u system begxs-is to gen«:r«t^ s prediction as tc i;he 
likelihood of an e>:tern.al handover being required and wnen r^hat 
is handover nust bs requested. The .siovetnent of che mobile station 
is deterruined by using, for exaTsple, tirslng advance in£orrfiau.xon 
conventional to GSH systems or any ocher suitable technique. 

By using « predict iorL aigorithis in conjunction wltih one or snore 
20 of a number o£ cperatino paraineters llsc&d b«lQv,v t:he GSM R^^dio 
;^,ccess Gacev^ay 3 predict.^ that a handover to a ce.ll of the 
externsii network, is liKely co bs required a certain t-irse U-in^e 
peri-od tpO; in advance of the handover being required. The GS'') 
Radio Access Gateway 3 then sends a nand~off advances request, in 
25 packet-based format, to its gatekeeper 4 which forwards this 
rt.~i?,=-i5-:ii^ -..'i ;5 iihe and the GSH gafcev/ay S Co the mobile services 

i.v. -h^ r.c cenv-re of ths external network, 

Th-r nxVcile service.*; switching cerstra is sol*,' then tr ■.■-.-.j^n 
Qatei>?ay . 



ooroer cpixi; 

10 
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^„ -s^^, <-.„"^oi an.d tA* Lrd^- . cojLvor jf:;*^-.^^* v,' t '■^» 



m 

Before TThft handover (figure 3;, rtociXe .stat^oa B cojrsnranicateiS: 
wxth mobile stacic-ri A by •cr'3n3rnis.;ting an RF, titnessiot-bas^sd 
yiorsal to the source base transcei^'ar Sv-ar-ior- wriich down~conTOrn.s 
t;-e ;ij,gnal sjVj sends it to ths scares GSM Radio ^^>cc<sss Gat-»way 3. 

5 T;m: «our:":e OSM .^adi-;: Jvccess Gateway 3 cori^-er»^s th-s signal inn.o 
r.a -'k-L't-besi^i .So.i:ir,at and sends it, via the I?~LAK' 10,, to i;h« 
Ciatekeep^s: 4. The gacckeeper 4 identifies cn<5 destination :nobi,i-s 
station as snobiie srstion A: and then sends trse pack^at-based 
Signal, Via the IP~LA,N 10, to the GSM Radio success Gateway 3 of 

0 Kiooxle s-rav. Ion A. Th-j GSM Radio Access Gateway 3 converts th?i 
Signal back incc GSM fcimesiot iorrriat and forwasrds it to Its base 
tran^caivej: station which up converts the signal to RF and 
transxaits it to Tr©biie station A. 

5 Whll'S the mobil-s star. ion B 1$ withit^ the border ceil, E,, tn« 
source G3H Radio A.ccess Gateway, using one or iiiore of those 
par>.=.rr!«t<5rs 1) to 3) listed above id conjunction with a prediction 
al ;;c ^irnrr,,, nerssrat^s a prediction as co the iikalihood of a 
i\=.!;\-.5;: vcr •". f: t^-~ sr*obile station B irom border ceil E to external 

0 cell GSM:^ being required. 

Xn-?n :.ho ..e ;;o.-.; r.hre£hold level ?2 of the v-lu-r a-vr>-.?r^ to i.>y 



, In p-srcicular, a c--:-rfi;Donxcst::--jr, link £cr th~ control signaiS 
are established betv;es=?n th§ GSH R«dic; Access Ga^'sway, the 
gar..»ke«p'3 3.% the GSi'': <j&ae'wsy an^J ch<2 iTiobile swi ".ching cenure. 

When th« ir^oblle sr.ation S rr.o\'es ne.^r'?r the s/iir. of bordisr C&.1I b 
and the sXynsi level o?' the base transceiver station of ceil GSH2 
xeache;: tftreshold level Tl, a normai exs'srnal call is set up 
{although tft'V mobile stration i$ stili insia-a the W-IO) ai^d then 

iO handover request .1.5 issued. i^hen handover is; about to be 
perfcrs^sd the "dxsssmy" call is established an.-J the Jinternal call 
is released. A. norrsiial GSM handover procedure is then efgected- 
The payload is tran&xetred betxveerx stscbile B and jncbile h via the 
GSM Radio Access Gateway,, the GSM gateway the MSG ju3t before 

IS handoff- She MSG handles th®- handover . 

The source SSH Radio Access Satsway sends the handover request to 
tne cateKeeper v^-'ho Instructs the jnobile station A to execute the 
haxidover and t.t>;^ii cortnects the signals from the GSK gateway to 
20 the destination base station controller and disconnects the 
signals from the source SSt'I Badio Access Gateway . At this point;, 
the handover Is considered r^s be completed (figure &): , 

In this s^sanner:, the jt-oblle station E is handed, over frosi the 
border cell £ of the WIO system Into a cell GSt'l2 of an external 
.^K>t \- ^ '0 extetn-i.. nety.'Cj:'„ adv.>.)i o o^ 5 ^ „j> : 

;.n-.ro.;>c". -nv^b:!-? r. V.ister interface, the requ i. •■. d o :■ •-;.rj .. .r^.. 

only wtv-;;--. i>-v 1 .--tf;- t . -^ x.':. . t;\i:* ■ ;:akeeper 




loss and liTiproving cotnmun.3. cat ions :..Lnks, 



c-silular "c-rciir^uni. cations; network to an -»xu«rr;a.l cellui«r 
5 "onysuriicauionij neawork navirsg 3 necwcrh controller, th--a meiihod 

allocating at least on«= ceil or: the internal cellular 
nscwors a$ s bordeE csli; 

det'UccXn's' the n-iCA'^-gsierii; oi; said ^iobii,« stacion iriuo xsaid 
fO border oeii; 

g^xieraaing an advance hand-off rsquesu accordance with -3 
prsdicticn algoritiui5 which uses a s-sc ox predeterinined p3rar5ier.ers 
'^ssociaced «itn said laobile station and oet-rsJsines when a hand- 
■ofd. is likely to be .required; and 
l-S responsive to said advance hand~of£ request setting up a 

cornmuni cation channel in the external cellular comjuunications 
nets-vorlc for use by said laofoile station when an acr.uai hsna-orf 
request is made, 

whsr%ln said exts;rnal nsuv-fork is a jnobile cojsBmunicat Ions 
m nsawork and said inusrnal network is a packsc switched network. 



2. A r^athod according to claisx^ 1, wherein said xnrernal 
cellular necwork transmits sna recei-^res a plurality of signals 
using "he c;a??5e coxni^unicatiors standard as said external cellular 



3. lO according to clain X or 2, wnerfeir: sard i.\ 

cont^-i. .'^ implements hand-off to said cosimunication responsive 
"c " ard~-,ff rsqxjsst* 



- o-c! i"" comrsunicatr ^n <«rt" a base crar.,-.- 
"nto:-'-^' cellular ccivsn i'' i v:dt.i.v;ns natv^ork pri 



mtmmmm 



internal cellular coran^unicacions network. C05nprls<as an internal 
n5ir.work centrc-iler which ca£j:ies; oui: the prediction and issues 
said, hand-off ad^^ane© request*: 

m 

7. i^xethod according u,o clairsi 6, wherein said hand-oSx advance. 
i-equesc is issued in packet format via a psch'st coii^tsunicatiori 
path fcoiTi the intssrnal ne-work; controlXes: to said network 
controller of said sKternai network.. 

IS 

S. A jsethod of ha^^:^i^g off a mobile station from an internal 
ceiiuisr .eomuni-.ca t i on-s network to an external cellular 
CDKimunlcatlons network having a liscwork conti-olier, the jtssthod 
corspiris iag -j 

ae allocating ac least one cell of the intes-tial cellular 

netwosrk as a teorder cell; 

defecting the xnovement of said Kiobile station into said 
border cell; 

'-generating ars advanca hand-off reqasst in accordancs vs'ith a 
25 prediction algorithi« which uses a set of prsdeaarjsiined parameteris 
associated v/iuh said motoile statiofs, and detensines when a hand- 
6if is likely to i&e required; snd 

responsivre to said advance hand-off request setting up a 
cor?--munication channel in the eKternal cellular coij^stiuni rations 
30 nf-rv^r; r^"'.- ry said Kiobile sta5:ion vrhen an actual hand-off 

request .■.s jnade, 

wherein said hand-off advance requast is issued in packet 
format via a packet cosrursunication par.h from the inr.srnal network 
tc> s.sld netv/ork conS:roller of said exi^ernal nscwork. 

55 



24 



e prediction and. issues said fcva:nd~ 

S- 

^ t i ^'■■-^ t-: a--* -"i-" ^^'=•6'- . > ^-^ ^ ^ 

" '^ j.ii' *^ ""0 le j.e UAI.O i'' ^r^c-^o-danc- i 




ni»twork having an. external necwork c::.ntrol the znt^rnal 

network corit; roller coaipri-sing-t 

ni«:'3ris £03: detecling the iKQVsrriant of said mobile sta^tion inr,o 
Si said border celi; 

n^^r:3ns for selectively issuing a hand-of£ advance request 
advising s&id rsetLwork controller of said external net^v-ork ch.»t a 
hand-oft: is likely to be required in accordarxce with a 
pr'~a--5t.ersrdned algorithjTL which uses a set o£ predersrjnin^sd 
10; parasieters associaced v^ith said siobxle siiatlon; and 

rfisatis for s^tcing up a ooMaunication channel irs the oxc'bzrsi-;! 
cOir>raura cations network for isss by said mobils station when an 
actual hand-off request is mada> 

v;hsrein ssid ejcterrial network ccntroll&x is in cosrifauniCiauion 
1:5 A-i^ih .-jaxd a-:t^r.n«l rsetwork controller by a pacKet cortir^unica-:Lori 
path for transraission of said hand-of£ advance request. 
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